A metastatic signature in entire lung adenocarcinomas irrespective of morphological heterogeneity.
Recent microarray expression studies support the hypothesis that metastatic potential is acquired early in tumorigenesis and that most tumor cells have the potential to metastasize. To assess this possibility, we investigated invasive lung adenocarcinomas, which characteristically display morphological heterogeneity with a less malignant appearance at the periphery as a model. In lymph node-positive lesions, gene expression profiles were compared among moderately differentiated components with an aggressive appearance, peripheral well-differentiated components with a less malignant appearance, and patient-matched lymph node metastases. We also compared these with node-negative lung adenocarcinomas, which are morphologically indistinguishable from node-positive tumors. Striking similarities were observed between pairs of primary and metastatic tumors, even within primary well-differentiated components. We generated a 75-gene signature separating primary lung adenocarcinomas according to lymph node status. Hierarchical clustering using this gene set identified a distinct independent group composed of node-positive cases, clearly separate from node-negative tumors and normal lung tissue. The results suggest that the metastatic signature is maintained throughout progression, implying that the entirety of a primary tumor, including the morphologically less malignant components, might have metastatic potential. This finding has profound clinical implications. In the future, the metastatic potential of tumors may be predicted by biopsy, helping to avoid unnecessary lymph node dissection in low-risk patients.